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ABSTRACT 
 
Unmanned aircraft, or drones, are a rapidly emerging sector of the aviation industry. There has been limited 
substantive research, however, into the public perception and acceptance of drones. This paper presents the results 
from two surveys of the Australian public designed to investigate (a) whether the public perceive drones to be riskier 
than existing manned aviation, (b) whether the terminology used to describe the technology influences public 
perception, and (c) what the broader concerns are that may influence public acceptance of the technology. We find 
that the Australian public currently hold a relatively neutral attitude towards drones. Respondents did not consider 
the technology to be overly unsafe, risky, beneficial, or threatening. Drones are largely viewed as being of 
comparable risk to that of existing manned aviation. Further, terminology had a minimal effect on the perception of 
the risks or acceptability of the technology. The neutral response is likely due to a lack of knowledge about the 
technology, which was also identified as the most prevalent public concern as opposed to the risks associated with 
its use. Privacy, military use and misuse (e.g., terrorism) were also significant public concerns. The results suggest 
that society is yet to form an opinion of drones. As public knowledge increases, the current position is likely to 
change. Industry communication and media coverage will likely influence the ultimate position adopted by the 
public, which can be difficult to change once established.  
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1 INTRODUCTION 
Gone are the barnstorming days of aviation, where risk taking was the norm and a reactive, “counting by 
tombstone”* regulatory approach was accepted. We live in a risk averse society where there is an increasing 
awareness and concern towards risk(1), particularly those associated with new and emerging technologies. One salient 
emerging technology is Unmanned Aircraft Systems (UAS), more broadly referred to in public media as drones.  
Drones are not a new technology per se, with their origins pre-dating that of manned flight. Drones describe a 
diverse array of flying machines ranging from insect-sized flapping craft, to large airplanes comparable in size to 
modern commercial passenger jets(2). Their capabilities are equally varied, with some Unmanned Aircraft (UA)† 
capable of only a few minutes of flight, through to others, like the hydrogen-powered Boeing Phantom EyeTM, 
which can fly for days at a time. Not surprisingly, the potential applications for these aircraft are also diverse. 
Beyond their better-known uses in theatres of war, applications for drones include crop spraying, infrastructure 
inspection, aerial photography, search and rescue, surveillance for law enforcement agencies, and bush fire spotting. 
Like all technologies, the benefits from these applications are not without associated risks. 
The primary safety hazards are a (1) collision between the drone and a Conventionally Piloted Aircraft (CPA), 
and (2) the drone crashing into a populated area.(3) Of principle concern is the potential harm caused to people on-
board other aircraft and residing in the regions overflown. Significant research is being undertaken to model and 
assess these risks and, based on the research findings, inform the development of regulations to ensure they are 
appropriately managed (e.g., Refs.(4-11)). Guiding the development of safety regulations for drones is a high-level 
safety objective. The most widely adopted qualification of the high-level safety objective is through equivalence to 
the safety performance of CPA(3). Specifically, drones must exhibit at least an Equivalent Level of Safety (ELoS) to 
CPA operations. Efforts to quantify the safety objective are largely based on historical CPA accident data (see 
Ref.(3)). However, the European Union Roadmap for the Integration of UAS(12) states that risk perception, and not 
objective measures of risk, will be the driver behind the acceptance of drone operations. It has been proposed that 
the public are likely to perceive the risk of drone operations differently to that of CPA operations(3, 12), due to 
hypothesised differences in the perceived level of benefit, the voluntariness of exposure, controllability, and 
uncertainty (arising due to biases, trust and inaccuracies in the knowledge available to the public)(3). In accordance 
with psychometric risk perception models(13-15) the factors identified are relevant in determining how an individual 
                                                          
* Statement by Barry Sweedler, Director of Aviation Safety Recommendations, National Transportation Board, and quoted in The Los 
Angeles Times, April 11, 1991. 
† Unmanned Aircraft refers to the flying component of an UAS. An UAS includes ground control elements, communications and an 
unmanned aircraft. 
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perceives and ultimately judges the acceptability of the risks. As a consequence, the current level of risk accepted for 
CPA operations may not represent an acceptable level of risk for drone operations. This in turn brings into question 
the appropriateness of the ELoS objective as the basis for regulations. However, a systematic study to verify the 
proposition that the public perceive the risks associated with drones as being higher than that of CPA has yet to be 
undertaken. 
Of course, safety is only one of many factors influencing public acceptance and in turn the uptake of new 
technologies. The seminal work of Fischhoff et al.(13, 16) and Otway and Winterfeldt(17) state that assessments of risk 
are one of many factors influencing public acceptance of a technology. In the context of UAS, the broader issues of 
privacy, security, liability and the ethics associated their use are likely to be influential in the widespread acceptance 
of the technology(12). With the exception of a survey undertaken by MacSween-George(18, 19), which focuses on the 
acceptability of drones for particular applications, our understanding of public perception of the risks and the 
broader issues of concern to the public is largely drawn from opinion polls of questionable design (e.g., Refs.(20, 21)). 
In an increasingly risk-aware society, there is a need to better understand public perceptions and concerns 
relating to emerging technologies prior to their widespread uptake(22). The objectives of this paper are consequently 
three-fold. First, the paper investigates whether the public perceive the risks of drones differently to that of CPA. In 
investigating these perceptions, we aim to provide guidance for setting safety objectives for drones. Second, the 
paper explores whether the terminology used to describe the technology influences how the public perceives the 
risks (and in turn the acceptability) of the technology. This finding is critical to developing positive communication 
strategies for the industry. Finally, the paper identifies broader public concerns in relation to the acceptance of the 
technology. In identifying these concerns, we aim to improve the acceptance of drones for a wide range of 
applications. 
2 RISK PERCEPTION AND PUBLIC ACCEPTANCE OF DRONES 
Public perception will be a driving factor in the acceptance of drones and in setting safety objectives for safety 
regulations. To date, however, a systematic study to characterise the publics’ perception of drones, or to identify 
their broader concerns, has yet to be undertaken.  
2.1 Risk Perception 
Renn and Benighaus(23) describe risk perception as the processing of “physical signals and/or information about potential 
hazards and risks associated with a technology and the formation of a judgment about seriousness, likelihood, and acceptability of this 
technology.” Physical signals refer to direct observation by human senses and information refers to verbal and 
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nonverbal exchange of messages about uncertain consequences of the substances or the event.  
Clothier et al.(3) propose a difference in public perception of the risks associated with drones compared to that of 
CPA on the basis of differences in psychometric risk factors (Table I). The last two entries in Table I suggest that 
the public will have different perceptions for different classes of drones, distinguishing between the risks of small 
drones from those of drones comparable in size to that of CPA. Research to verify the above hypothesises has yet 
to be undertaken. Thus, the first research question and null hypothesis for this paper are: 
 
RQ1: Do the public perceive a difference in the risks associated with drones and CPA? 
H0: Public perceive drones and CPA to be equally risky. 
 
 
Factor and its Influence on Risk 
Perception* 
Difference in Factor 
Impact on Perception of 
the Risk of Drones 
Relative to CPA 
Benefit Higher perception of the 
benefits, lower perception 
of the risk. 
The public is likely to perceive the benefits associated with CPA to be 
higher than that of drones.(3) 
Perceive the risks to be 
higher 
Knowledge More knowledge, and 
public certainty in that 
knowledge, leads to a lower 
perception of the risks. 
Public have more knowledge for CPA, and through their experiences are 
likely to place more trust in the information available to them and in the 
knowledge they hold themselves. For drones there are limited sources of 
information available to the public. The accuracy of the information that 
is available is variable, can be biased, and often un-verified. The 
information is likely to be difficult for the layperson to understand.(3) 
Perceive the risks to be 
higher 
 Control More control an individual 
has over their exposure to 
the risks, the lower the 
perceived risk. 
The members of the general public over-flown by UAS operations are 
largely unable to influence the level of their exposure. Whereas passengers 
of CPA have greater control over the level of risk they are willing to 
tolerate through the number and type of aircraft operations they partake 
in, and through choice of a particular air service provider.(3) 
Perceive the risks to be 
higher 
 Voluntariness Involuntary exposures lead 
to higher perceived risk. 
The primary risks of concern due to CPA operations are to the crew and 
passengers on-board the aircraft. The individuals exposed voluntarily 
undertake these risks in return for a direct benefit. For drones, the 
primary risks are to members of the general public over-flown who are 
largely involuntarily exposed to the risks.(3) 
Perceive the risks to be 
higher 
 Fear / Dread  Higher fear leads to higher 
perceived risk. 
The capability and behaviour of CPA are well known to the public. For 
drones, potential fears associated with high levels of autonomy, 
perception of a “Terminator-like” capability, potentially lead to greater 
fear or  “gut reaction” to the hazard. 
Perceive the risks to be 
higher 
 Newness The newer or more novel 
the risk, the higher the 
perceived risk. 
Small drones pose unique hazards (e.g., cutting and penetration) to people 
not usually exposed to the hazards of CPA (e.g., at low altitudes in built 
up areas, at sports stadiums, indoors, etc.). 
Perceive the risks to be 
higher (for smaller drones). 
 Consequence The higher the likely 
magnitude of the 
consequence, the higher 
the perceived risk.   
Small drones are less likely to cause fatal injury to a single person. 
Whereas large drones and CPA are more likely to cause multiple fatalities. 
Perceive the risks to be 
lower (for smaller drones). 
* Drawn from existing psychometric frameworks and studies Refs.(15, 14) 
 
Table I – Factors and their hypothesised impact on public risk perception of drones compared to CPA 
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2.2 Terminology and Risk Perception 
Sjöberg et al.(24) suggest that terminology and semantics may play a significant role in determining how the public 
perceives risk: 
 
Reasons for perceived risk may be due to the semantics of the concepts instead. For example, ‘‘nuclear waste’’ is a combination 
of two negatively loaded and threatening concepts, and it is no coincidence that opponents to siting projects make it even more 
negative by using such terms ‘‘atomic garbage.’’ Industry seems, on the other hand, to prefer the term ‘‘spent nuclear fuel." 
p.664 (24) 
 
Terminology is a significant issue for the drone industry. Terms commonly used to describe drones include 
unmanned aerial vehicles (or UAVs), remotely-piloted aircraft and autonomous aircraft. It is widely recognised within the 
industry that there are potentially more negative associations made with the term drone compared to other terms. As 
Renn and Benighaus(23) point out, experience with most technological risks is limited, and thus members of the 
public must rely on information provided by third parties(15, 25, 26, 23). On this basis, information presented in the 
media can be influential in forming public perceptions and their acceptance of emerging technologies. We 
conducted a content analysis of current media articles on drone technologies to identify what themes have been 
associated with the different terms commonly used to describe drones. 
The analysis identified 1,948 news articles relating to drones published in the Australian or New Zealand print 
media in 2013. A computer-assisted text analysis program called LeximancerTM was used to analyse the themes in 
these articles. In essence, LeximancerTM identifies frequently occurring concepts and calculates their relationship 
with related concepts. These relationships are visualised in a heat map, where the geometry of the heat map 
represents the likelihood that a given pair of concepts co-occur (i.e., the distance between terms is inversely 
proportional to the likelihood of co-occurrence of terms). The tool also groups like-concepts together as emergent 
themes, which are represented as “bubbles” of varying size and colour. The resulting concept map of the 1948 
identified articles is presented in Figure 1. A full description of LeximancerTM and how to interpret its results is 
available in Ref.(27) 
Figure 1 demonstrates that there are a number of potentially negative concepts associated with drones. For 
example, the most significant emergent theme within the corpus of drone-related articles is that of “killed”, which 
encompasses the concepts attacked, killed, death, war and strikes. The top five associations with the terms drone and 
unmanned aircraft made in print media are given in Table II. From Table II, the concepts of strikes, surveillance, and 
killed are more likely to be co-occur with the term drone than the term unmanned. Whereas, the top five terms most 
Risk Perception and the Public Acceptance of Drones 
Copyright © 2014 RMIT University and QUT University 8 
 
likely to co-occur with the term unmanned are more neutral concepts such as aerial, aircraft and controlled. 
As hypothesised by Sjöberg et al.(24), it is likely that the public will hold similar associations for the different terms 
as those presented in the media and these associations could influence the public perception of the risks. However, 
research to verify a difference in risk perception for the different terms used to describe the technology has yet to be 
undertaken. On the basis of the findings of the content analysis, the second research question and null hypothesis 
for this study are: 
 
RQ2: Does terminology used to describe drones influence how public perceive the risks? 
H0: Public will perceive all terms used to describe this technology as equally risky. 
 
 
 
Figure 1 – Concept map of articles related to drones published in Australian and New Zealand print media 
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Rank 
Drone Unmanned 
Related 
Concept 
Count 
Likelihood 
Score 
Related 
Concept 
Count 
Likelihood 
Score 
1  Strikes 1416 82% Aerial 380 66% 
2  Aerial 259 45% Aircraft 500 46% 
3  Surveillance 279 44% Fly 176 28% 
4  Fly 267 43% Controlled 150 24% 
5  Killed 618 41% Surveillance 91 14% 
 
Table II – Top five associations with the concepts of drone and unmanned made in print media  
2.3 Public Acceptance 
Fischhoff et al.(13, 16) and Otway and Winterfeldt(17) state that assessments of risk are but only one of many factors 
influencing public acceptance of a technology. Otway and Winterfeldt(17) describe the full scope of the problem at 
hand: 
 
The acceptance of risks is implicitly determined by the acceptance of technologies which, in turn, depends upon the information 
people have been exposed to, what information they have chosen to believe, the values they hold, the social experiences to which 
they have had access, the dynamics of stakeholder groups, the vagaries of the political process, and the historical moment in 
which it is all happening. (17) 
 
MacSween-George(18, 19) conducted two surveys to “determine variables, statistics or emotional/safety 
references, that can persuade the public into UAV acceptance”. The surveys aimed to determine the acceptability of 
drones for particular applications, and whether different types of information (described as minimal, statistical, 
emotional/safety references, or a combination of statistical and emotive and safety references) could be used to 
influence public acceptability of drones for these applications. The surveys did not explore the perception of the risk 
but the acceptability of the application. Applications included humanitarian and commercial uses, such as fire-
fighting and crop-dusting, unmanned air cargo, and unmanned passenger aircraft (automated pilot). While there 
were differences in the acceptability of the applications for drones, the study did not determine whether these 
observations were due to differences in the perceived risks (to the respondents as individuals or to the broader 
society), the perceived benefit, uncertainty, trust in the information provided, or due to other broader factors 
influencing acceptance (e.g., pilot job losses). Finally, it could be argued that the sample population of respondents 
for both studies were not representative populations. The primary finding was that the provision of information on 
the risks of alternate technologies, the benefits, and the general explanation of the technology itself, influenced 
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public acceptance of drones for the identified applications. 
There are also a number of less empirically rigorous public opinion polls exploring a variety of issues 
concerning drones. These include polls exploring public approval of the use of weaponised drones(28), privacy 
concerns(20), and the use of drones for surveillance purposes by law enforcement agencies(21). The results from these 
polls are varied, likely because the studies have no controls and the questions are often phrased to invoke a 
particular emotive response: 
 
The government has used unmanned military aircraft, or drones, to kill American citizens who are suspected of being terrorists. 
When it comes to the use of drones, how concerned are you that the government may abuse its power... a lot, some, not too much or 
not at all? (20)  
 
The survey conducted by MacSween-George(18) identified the potential unemployment of pilots as a public 
concern. It has also been proposed that the broader issues of privacy, security, liability, and the ethics associated 
with the use of drones will influence the widespread acceptance of the technology(12). Interestingly, however, themes 
relating to privacy and safety/risk did not emerge as significant concepts in recent print media articles (see Figure 1 
and Table II). Consequently, the question as to what the broader public concerns are and their potential impact on 
public acceptance of the technology remain unanswered. In this paper, we aim to answer the first of these two 
questions: 
 
RQ3: What are the publics’ broader concerns associated with drones? 
3 METHODOLOGY 
In order to investigate (a) whether the public perceives a difference in the risks associated with drones and 
conventionally piloted aircraft (RQ1), (b) whether the terminology used to describe drones influence how the public 
perceives the risks (RQ2), and (c) what the broader public is concerned about when they consider drones (RQ3), we 
conducted two studies: one mixed methods study and one experimental study.  
3.1 Study A: Mixed Methods Survey 
To investigate whether the public perceives a difference in the risks associated with drones and CPA (RQ1), and 
what concerns the public may hold about drones (RQ3), we conducted a mixed methods survey.  
The sample for this study comprised 200 Australians that were an equal mix of genders, aged from 18 to 65 
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years old, and proportionately represented rural and urban dwellers across all Australian states and territories. 
Participants were recruited from a market research panel of over 30 000 Australians and invited to complete an 
online survey in return for a small incentive. They were instructed to respond as quickly and honestly as possible to 
the survey questions because there were no right or wrong answers and the researchers were looking for general 
trends rather than individual responses. 
Survey A comprised three sections. The first section asked participants to examine an image of an established 
technology (i.e., mobile phones) and then answer a series of Likert-type and open-ended questions. These questions 
captured (a) the immediate emotional response the image evoked (based on the “imagery” technique first used by 
Szalay and Deese, 1978 and used in risk perception studies by Finucane et al.(29)), (b) the terminology the participant 
would use to describe the pictured technology, (c) perceptions of the risk, safety and acceptability of the technology 
(based on question technique adapted from Finucane et al.(29)), and (d) any concerns the participant had about the 
technology.  
The second section, presented Appendix A, asked participants to examine images of drones (Figure 4) and then 
answer the same series of Likert-type and open-ended questions presented in the first section. As the first section of 
the survey was designed to familiarise participants with the task rather than provide any analytical insight, data 
analysis focused on analysing the responses provided in this second section of the survey. When choosing images of 
drones to use as stimuli (Figure 4), care was taken to ensure they were pictured (a) in flight with a neutral blue sky 
background, (b) without reference to their purpose (e.g., without cameras mounted to undercarriages or weapons 
visible on board), (c) without visible branding, and (d) with as similar generic white hull colour as possible to 
minimise respondent bias. 
The final section of the survey collected demographic and psychographic information. These questions were 
placed last to minimise respondent fatigue. Data were analysed using descriptive statistics and one-way between-
groups analysis of variance. 
3.2 Study B: Experimental Survey 
To investigate whether the terminology used to describe drones influences how the public perceives the risks of that 
technology (RQ2), we conducted a between-subjects experiment. Results from Study B, in particular Q5, are also 
used to investigate whether the public perceives a difference in the risks associated with drones and CPA (RQ1). 
The sample for this study comprised 510 Australians that were an equal mix of genders, aged from 18 to 65 
years old, and proportionately represented rural and urban dwellers across all Australian states and territories. These 
participants were recruited from the same market research panel as Study 1 and were invited to complete an online 
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survey in return for a small incentive. Participants were randomly assigned to one of five experimental conditions.  
The participants were instructed to read a short newspaper article about drones and then respond to a series of 
Likert-type questions (see Appendix B). These questions captured perceptions of (a) the risk and safety of the 
technology, (b) the acceptability of risk, and (c) the relative risk of the operation compared to conventionally piloted 
aircraft (all adapted from Finucane et al.(29)). The final section of the survey collected demographic and 
psychographic information. 
The short newspaper article used as stimuli described a scenario where a land management organisation 
deployed a drone to monitor coastal erosion (see Figure 5, Appendix B). The article and the organisation it refers to 
were fictitious. Care was taken to choose an application that could be considered in the public interest without being 
overly emotive. In order to test the impact of terminology on perceptions of risk, experimental conditions were 
developed by manipulating the terminology used in the news article. Four different terms were used to create the 
experimental conditions: drone, unmanned aircraft, autonomous aircraft, and remotely piloted aircraft. A fifth experimental 
condition used the term manned aircraft to act as a control. Data were analysed using one-way between-groups 
analysis of variance. 
4 RESULTS 
4.1 Study A 
A summary of the results for Survey A are provided in Table III. In general, the responses to questions indicated a 
fairly neutral public opinion. Respondents did not consider the technology to be overly unsafe or risky, beneficial, or 
threatening (Q2). Interestingly, however, respondents considered the benefits to them as individuals as less than the 
benefit to society as a whole. Collectively, respondents considered the safety risks associated with the operation of 
the technology to be comparable to that of other technologies capable of performing the same task and reported a 
neutral emotional response towards drone technology (Q1). 
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 Question N Mean 
Std. 
Deviation 
95% CI for Mean 
Lower 
Bound 
Upper 
Bound 
1. Describe your immediate feeling towards 
the technology pictured. (1 – Very negative, 11 
– Very positive) 
200 6.26 2.349 5.93 6.59 
5. To what extent do you agree with the 
following statements? (1 – Strongly disagree, 11 
– Strongly agree) 
     
A. This technology is safe.  200 6.19 2.377 5.89 6.53 
B. This technology is risky. 200 6.44 2.397 6.11 6.77 
C. This technology is beneficial to my family 
and me. 
198 5.19 2.240 4.88 5.50 
D. This technology is beneficial to society. 199 6.31 2.323 5.99 6.63 
E. This technology is threatening to my 
family and me. 
200 5.42 2.529 5.07 5.77 
F. This technology is threatening to society. 198 5.66 2.609 5.29 6.03 
G. This technology is as safe or safer than 
other technologies that perform the same 
task. 
194 6.04 2.173 5.73 6.35 
 
Table III – Summary of pooled statistics for Survey A 
4.2 Results - Study B 
A statistical summary of the aggregated response to Survey B is presented in Table IV.  
4.2.1 Perceived Risk 
Collectively, respondents considered the technology to be of low risk, regardless of what it was termed. A one-way 
between-groups analysis of variance was conducted to explore the impact of terminology on ratings of the safety 
risks (Q3). Respondents were divided into one of five groups depending on the terminology used to describe the 
technology in the survey they received (Group 1: manned aircraft; Group 2: drone; Group 3: unmanned aircraft; Group 4: 
autonomous aircraft; Group 5: remotely piloted aircraft). There was no statistically significant difference in the ratings of 
safety risk based on terminology or the control [F(4,505)=1.542, p=.189].  
To more explicitly answer RQ2, a one-way between-groups analysis of variance was conducted to explore the 
impact of terminology on comparisons of the perceived risk compared to that of a manned aircraft (Q5). 
Respondents were divided into one of four groups depending on the terminology used to describe the technology 
(Group 1: drone; Group 2: unmanned aircraft; Group 3: autonomous aircraft; Group 4: remotely piloted aircraft). There was a 
statistically significant difference in the comparative risk of an unmanned aircraft when compared to a manned aircraft 
based on terminology [F(3,406)=3.147, p=.025]. The effect size is small (eta squared=.02). The mean comparative 
risk rating (response to Q5) and 95% confidence intervals for the four groups of terms are illustrated in Figure 3. 
Although group means suggest that respondents generally felt the risks of the manned and unmanned platforms 
Risk Perception and the Public Acceptance of Drones 
Copyright © 2014 RMIT University and QUT University 14 
 
were similar, post-hoc comparisons using the Tukey HSD test indicated that there was a statistically significant 
difference in the perceived risks of drone and unmanned aircraft when compared to a normal piloted aircraft. Respondents 
who read about drones undertaking the mission perceived drones to be less risky than a normally piloted manned aircraft 
(M=5.15, SD=2.576) compared to those who read about an unmanned aircraft (M=6.16, SD=2.572). The difference in 
comparative risk, while statistically significant, is not large. There were no significant differences between responses 
for other groups (e.g., drones and remotely piloted aircraft). 
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  Question*   Term N Mean 
Std. 
Deviation 
Std. 
Error 
95% CI for Mean 
Lower 
Bound 
Upper 
Bound 
1. How beneficial to 
you? 
 
1 – No benefit 
6 – Moderate benefit to 
you 
11 – Large and direct 
benefit 
Manned aircraft 100 6.08 2.639 .264 5.56 6.60 
Drone 104 6.16 2.442 .239 5.69 6.64 
Autonomous aircraft 103 5.59 2.487 .245 5.11 6.08 
Remotely piloted 
aircraft 
103 5.33 2.545 .251 4.83 5.83 
Unmanned aircraft 100 5.67 2.374 .237 5.20 6.14 
Total 510 5.77 2.509 .111 5.55 5.98 
2. How beneficial to 
society? 
 
1 – No benefit 
6 – Moderate benefit to 
society 
11 – Large and direct 
benefit 
Manned aircraft 100 8.27 2.322 .232 7.81 8.73 
Drone 104 7.90 2.166 .212 7.48 8.32 
Autonomous aircraft 103 8.21 2.387 .235 7.75 8.68 
Remotely piloted 
aircraft 
103 8.08 2.317 .228 7.62 8.53 
Unmanned aircraft 100 7.98 2.523 .252 7.48 8.48 
Total 
510 8.09 2.339 .104 7.88 8.29 
3. I rate the safety 
risks of this 
operation as: 
 
1 – No risk 
6 – Medium risk 
11 – Very high risk  
Manned aircraft 100 4.57 2.114 .211 4.15 4.99 
Drone 104 4.54 2.216 .217 4.11 4.97 
Autonomous aircraft 103 4.65 2.488 .245 4.16 5.14 
Remotely piloted 
aircraft 
103 4.72 2.116 .209 4.30 5.13 
Unmanned aircraft 100 5.21 2.610 .261 4.69 5.73 
Total 510 4.74 2.321 .103 4.53 4.94 
4. To what extent do 
you think the risks 
are acceptable? 
 
1 – Not acceptable 
6 – Neither acceptable 
or unacceptable 
11 – Definitely 
acceptable 
Manned aircraft 100 7.89 2.318 .232 7.43 8.35 
Drone 104 7.26 2.361 .231 6.80 7.72 
Autonomous aircraft 103 7.47 2.226 .219 7.03 7.90 
Remotely piloted 
aircraft 
103 7.56 2.221 .219 7.13 8.00 
Unmanned aircraft 100 6.86 2.445 .245 6.37 7.35 
Total 
510 7.41 2.331 .103 7.21 7.61 
5. How do the safety 
risks compare to 
manned aircraft? 
 
1 – Much less risky  
6 – Risks are the same 
11 – Far risker 
Manned aircraft% 100 6.04 2.059 .604 5.63 6.45 
Drone 104 5.15 2.576 .253 4.65 5.65 
Autonomous aircraft 103 5.74 2.453 .242 5.26 6.22 
Remotely piloted 
aircraft 
103 5.33 2.591 .255 4.82 5.84 
Unmanned aircraft 100 6.16 2.585 .259 5.65 6.67 
Total 410 5.59 2.572 .127 5.34 5.80 
6. The use of 
[TERM] for erosion 
management is safe. 
 
1 – Strongly disagree  
6 – Neutral 
11 – Strongly agree 
Manned aircraft 100 7.23 2.403 .240 6.75 7.71 
Drone 104 7.33 2.308 .226 6.88 7.78 
Autonomous aircraft 103 7.16 2.338 .230 6.70 7.61 
Remotely piloted 
aircraft 
103 7.34 2.243 .221 6.90 7.78 
Unmanned aircraft 100 6.66 2.446 .245 6.17 7.15 
Total 510 7.15 2.352 .104 6.94 7.35 
* For readability purposes only shortened statements of the questions are provided in this table. Refer to 
appendix. 
% Respondents to the control survey were asked to compare the risks to that of drone aircraft. 
 
Table IV – Summary of responses to Survey B 
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4.2.2 Perceptions of Safety 
Collectively, respondents generally agreed with the statement that the use of the technology (irrespective of the term 
used to describe the technology) was safe (Q6, M=7.15, SD=2.352). A one-way between-groups analysis of variance 
was conducted to see if this response differed with the terminology used to describe the application. There was no 
statistically significant difference in the perceptions of safety based on terminology [F(4,505)=1.698, p=.149]. 
 
 
 
Figure 2 – Mean responses to Study B Q5, Comparison of risks to manned aircraft (95% CI plotted) 
4.2.3 Acceptability of the Risk 
Respondents considered the risks associated with the erosion application to be generally acceptable irrespective of 
the terminology used (M =7.41, SD=2.331). A one-way between-groups analysis of variance was conducted to 
explore the impact of terminology on the acceptability of risk associated with the case-study operation (Q4). The 
mean risk rating and 95% confidence intervals for the different terms are illustrated in Figure 3.  
There was a statistically significant difference in the perceived acceptability of the risk based on terminology 
[F(4,505)=2.723, p=.029]. The effect size is small (eta squared=.02). Post-hoc comparisons using the Tukey HSD 
test indicated that respondents who read about a manned aircraft undertaking the mission felt they were statistically 
more acceptable in risk (M=7.89, SD=2.318) than those who read about an unmanned aircraft (M=6.86, SD=2.445) 
undertaking the same mission. There were no significant differences between other groups (e.g., drones and remotely 
piloted aircraft). 
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4.2.4 Benefit 
In general, respondents considered the technology to be beneficial to society but less beneficial to themselves or 
their family (response to Study B Q1 and Q2, Table IV). This finding, however, is likely to be specific to the 
application of erosion management as opposed to a perception of the general benefits of the technology. There 
were no statistically significant variations in the perceived level of personal benefit [F(4,505)=2.239, p=.064] or 
benefit to society [F(4,505)=0.392, p=.815] between terms. It is important to note that respondents felt that drones 
(independent of terminology) were no more or no less beneficial than manned aircraft. 
Interestingly, the mean benefit to society was slightly higher in Study B than in Study A. Whilst the significance 
of the difference was not tested, it is likely due to the fact that respondents to Study A were not provided 
information on the potential applications or benefits associated with the technology, whereas respondents to Study 
B were primed with an application (i.e., erosion management), for which they hold a perception of benefit. This 
observation would suggest that the general public are not familiar with the potential applications and associated 
benefits of drones (refer to results in section §4.3). Further study would need to be undertaken to ascertain whether 
this holds independent of the application used to prime respondents. However, despite a difference in perceived 
benefit, there were no significant differences in perceptions of the risk, safety or acceptability of drones between the 
two studies.  
4.3 Broader Concerns 
A content analysis of the open responses to Study A Q6 was conducted to identify and categorise the broader 
concerns and interests identified by the public. This content was manually coded. Of the 200 people surveyed, 194 
provided a valid response, 84 of which indicated that they had no further concerns or interests in relation to the 
technology. The concerns, interests and general comments made by the remaining 110 respondents were classified 
into themes (see Table V). In numerous cases, an individual’s response could be decomposed into a number of 
distinct comments, which could then be classified into more than one of the common themes. A total of 140 unique 
comments could be identified within the 110 responses. The percentages reported in Table V are calculated in 
relation to the total number of comments identified. 
As evident in Table V, the majority of comments related to knowledge or privacy. Twenty-eight comments were 
made that related to a lack of knowledge of the technology or knowledge of its potential uses. There were 28 
comments made in relation to potential breaches of privacy and the use of drones for spying. Comments relating to 
safety were the third most common made by respondents, followed by those relating to the security/misuse of 
drones and the use of drones by the military.  
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Figure 3 – Mean responses to Study B Q4, Acceptability of risks (95% CI plotted) 
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  Theme  Description of Theme 
Percentage of Total 
Comments Received 
Knowledge 
Concerns, interests or comments relating to general 
knowledge about the technology, its capabilities, or 
uses 
20.0% 
Privacy 
Concerns, interests or comments relating to personal 
privacy or the rights of citizens (e.g., spying, surveillance 
of the public, big brother) 
20.0% 
Safety 
Concerns, interests or comments relating the safety of 
the technology 
10.7% 
Security 
Concerns, interests or comments relating to the theft 
of, or the misuse or illegal use of the technology (e.g., 
terrorism) 
9.3% 
Military 
application 
Concerns, interests or comments relating to the use of 
the technology for military purposes (e.g., 
weaponisation and surveillance) 
7.9% 
Non-military 
applications 
Concerns, interests or comments in relation to 
particular applications other than military (e.g., use as 
toys, for search and rescue, fire fighting) 
7.1% 
Capability 
Concerns, interests or comments in relation to the 
novelty of the technology, its attributes, or general 
capability (e.g., level of autonomy, the small size, long 
endurance, reliability, cost) 
6.4% 
Emotive 
Emotive responses, preferences, or feelings (e.g., they 
make me feel scared, I think they are great, etc.) 
5.7% 
Benefit 
Concerns, interests or comments relating to the non-
economic benefits associated with the technology (e.g., 
fun, saving lives) 
3.6% 
Operational 
Impact 
Concerns, interests or comments in relation to the 
operation of the technology other than safety or 
privacy (e.g., noise, environment, congestion of 
airspace) 
3.6% 
Regulation  
Concerns, interests or comments in relation to the 
regulation of the technology (e.g., oversight, laws on 
use) 
2.9% 
Economic 
Concerns, interests or comments relating to the 
economic impact associated with the technology (e.g., 
pilot job loss, job creation, cost savings, etc.) 
0.7% 
Other  2.1% 
 
Table V – Summary of qualitative responses to Study A Q6 
4.4 Summary 
The null hypothesis for RQ1 was that the public perceives drone technology to be riskier than manned aircraft. The 
results from Study A (Q5.G) and Study B (Q5) suggest otherwise. The respondents consider the risks for drones to 
be largely the same, in general, and for the case-study application of erosion management. 
The null hypothesis for RQ2 was that respondents would perceive a higher risk associated with drones than for 
other terms used to describe the technology. The results presented in Section §4.2.1 suggest otherwise. There was 
no statistically significant difference in the ratings of safety risk based on terminology (Study B, Q3) and only very 
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small (but statistically significant) differences were observed in comparative risk assessments (Q5). 
The final research question asked What are the publics’ broader concerns associated with the technology? The concerns 
identified in the qualitative data were largely consistent with those hypothesised in the literature(12). However, our 
study does provide some insight into the priority of these concerns. Interestingly, safety of the technology was not 
the most frequent concern of respondents. Respondents raised the lack of knowledge of the technology and its 
potential uses as frequently as they did concerns relating to privacy. It is likely that these concerns, like perceptions, 
will change as public knowledge about drones and their potential applications increases. 
5 DISCUSSION 
The survey results indicate that risk and safety are not (yet) of significant concern to the public. Similarly, 
perceptions of the benefits and the overall acceptability of the technology are also neutral. The neutrality of the 
responses suggests that the public are yet to form an opinion in relation to drones. The most likely contributor to 
this situation is the lack of knowledge held by respondents. Whilst the Australian public are knowledge-poor when it 
comes to drone technologies, they also appear to be knowledge-hungry, with respondents expressing a desire to 
learn more about drones and their potential applications.  This suggests that there is a proportion of the Australian 
public that would be receptive to industry-led public education. 
5.1 Implications for Industry Communication 
Australian society is currently in a formative phase where members are still developing a position on the 
acceptability of drones. This process will be heavily influenced by the information made available to the public and 
the trust the public place in that information. Once the public adopt a position, however, it will be very difficult to 
change(30). Industry communication is consequently critical during this formative phase. Targeted communication 
that aims to develop a balanced understanding of the technology, its capabilities, potential applications, risks and 
benefits may help to minimise the probability of a negative position towards the technology. 
Media will also play an important role in the development of a public position on drones. In accordance with the 
theory on the social amplification of risk(31), the media act as channels for information that can distort, attenuate and 
even amplify public response to a significant event involving a drone. Industry crisis response and management 
plans provide one means for minimising amplification affects. The findings of this study suggest that a “significant 
event” should be broadened from just accidents, to include other concerns to the public (e.g., a major breach of 
privacy, case of misuse of the technology). 
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5.2 Implications for the Setting of High Level Safety Objectives for Drones 
The survey results suggest that respondents consider the safety risks associated with drones to be comparable to 
other technologies performing the same task. Further, the respondents considered these risks to be no less 
acceptable than the risks associated with manned aircraft. The current results suggest that the safety performance 
currently exhibited by manned aircraft is an appropriate safety benchmark for drones. Adjusting the ELoS objective 
to account for a hypothesised difference in the acceptability of the risks (as done in Ref.(7)) appears to be unjustified. 
Adding a margin to the safety objective will have significant implications for the development of regulations for 
drones, increasing the regulatory cost imposed on the industry, thus reducing the commercial viability of drones in 
many beneficial applications. With that said, “history suggests that a new technology will only survive if it has no 
major catastrophes early in its development”(32). Heightened public sensitivity to accidents involving new 
technologies could justify the need for more stringent safety requirements on the drone industry. However, it would 
be difficult to relax these initial safety requirements once established. 
6 LIMITATIONS AND FUTURE WORK  
Public perception of the risks and the acceptability of drones are likely to depend on the application. This study 
identified particular public concerns in relation to the use of drones for surveillance or by the military. MacSween-
George(18, 19) also found differences in the acceptability of drones for different applications. The studies presented in 
this paper were intentionally designed to control for this effect. The visual stimuli used in Survey A (Figure 4) 
provided no indication of the intended application for the technology. Similarly, the case-study application of 
erosion mapping used in Study B was intentionally chosen to avoid potential sensitivities around the particular 
application. Had the stimuli been of larger drones (perhaps capable of carrying passengers or freight), or of drones 
fitted with weapons or surveillance equipment, then the results are likely to have been different. The extent of 
potential variations in perception and acceptability for different drone applications is a subject for future research. 
The results represent the current state of Australian public knowledge, beliefs and feelings towards the 
technology. As mentioned previously, these are expected to change as the public gain more knowledge and becomes 
more familiar with drones. Subsequently, there would be significant value in repeating Study A at regular periods 
during the initial years of the progressive introduction of drones. A controlled longitudinal study could provide 
valuable insights into the temporal development of public perception.  
Public perception and acceptance of new technologies will differ between countries due to socio-psychological 
and cultural factors. The results presented here are specific to the Australian public; a study conducted in the United 
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States, Asia or Europe would likely yield different results. There would be value in repeating this study in various 
countries to determine the extent of these differences. Accounting for geographical differences in perception and 
acceptability will be particularly important in the development of safety regulations for international civil drone 
operations, an activity currently being undertaken by the International Civil Aviation Organisation (ICAO). 
7 CONCLUSIONS 
This paper has provided initial insight into how the Australian public perceive the safety risks associated with 
drones. Analysis of current media articles on drones suggest the public to perceive the risks of drones to be higher 
than the risks associated with normal piloted aircraft. However, the results of this study suggest that the public 
perceive the risks to be no different. Further, safety does not appear to be of principal concern to the public, and in 
general, the public are yet to form a definitive position in relation to the technology. We also found that terminology 
had minimal affect on public perceptions, which contrasts with widely held industry beliefs and the results from 
analysis of media articles. However, this is subject to change as the public gains more knowledge about the 
technology and the risks and benefits associated with its use. The information made available to the public during 
this formative period will be influential in shaping public perceptions, and ultimately, acceptance of drone 
technologies. There is substantial opportunity for further research to understand how public perception in relation 
to drones develops during this formative period and the role of the media and industry in this process. 
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10 APPENDIX A – STUDY A QUESTIONNAIRE 
10.1 Section One – Stimuli 
Please look carefully at the following images, and then answer the questions below. 
 
 
 
 
Figure 4 – Visual stimuli for Study A 
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10.2 Section Two – Questions 
1. Looking at the above images, describe your immediate feeling towards the technology pictured. 
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2. Looking at the above images, if you were asked to name the pictured technology, what would you 
call it?  
 
3. What key ideas come to mind when you think about the technology pictured in the images? List 
them as they occur to you. 
 
4. What do you think this technology is used for? 
 
5. How strongly do you agree with the following statements? 
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A. This technology is safe.  
 1 2 3 4 5 6 7 8 9 10 11 
B. This technology is risky. 
 1 2 3 4 5 6 7 8 9 10 11 
C. 
This technology is beneficial to my family 
and me. 
 1 2 3 4 5 6 7 8 9 10 11 
D. This technology is beneficial to society.  
 1 2 3 4 5 6 7 8 9 10 11 
E. 
This technology is threatening to my family 
and me. 
 1 2 3 4 5 6 7 8 9 10 11 
F. This technology is threatening to society.  
 1 2 3 4 5 6 7 8 9 10 11 
G. 
This technology is as safe or safer than other 
technologies that perform the same task.  
 1 2 3 4 5 6 7 8 9 10 11 
 
6. Is there anything that interests or concerns you about this technology?  
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11 APPENDIX B – STUDY B QUESTIONNAIRE 
11.1 Section One – Stimuli  
A fictitious newspaper article was presented as given in Figure 5. Respondents were provided with one of five 
surveys. Each survey used different terminology to describe the technology. Where, [TERM] was consistently 
replaced throughout the survey with one of the following: 
 
1. Manned aircraft 
2. Drone 
3. Unmanned aircraft 
4. Remotely-piloted aircraft 
5. Autonomous aircraft 
 
Respondents were asked to read the newspaper article carefully, and then answer the questions in Section Two of 
the survey. 
 
AUSTRALIAN land management groups 
will soon launch [ ] in a bid to manage 
coastal and river erosion.  
The [ ] will create real-time aerial 
maps of erosion hotspots. 
Erosion Management Australia will target 
these hotspots to repair damage and prevent 
further degradation. 
 
The [ ] will also be used to 
monitor water levels and river flows in 
the Murray-Darling basin.  
Erosion poses a significant 
environmental challenge that affects 
primary industries, road and public 
infrastructure, as well as property 
owners.  
Erosion Management Australia is 
committed to providing real-time 
information to better manage these 
effects and guide policy development. 
 
 
Figure 5 – Newspaper article for Study B 
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11.2 Section Two – Questions 
Consider what you have just read in the newspaper article and answer the questions below. 
1. How beneficial do you believe the use of [TERM] for erosion management could be to you? 
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2. How beneficial do you believe the use of [TERM] for erosion management could be to society in 
general? 
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3. I rate the safety risks of [TERM] performing erosion-mapping operations as: 
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4. To what extent do you think the risks associated with the use of [TERM] for erosion management is 
acceptable? 
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5. How do you think the safety risks of [TERM] performing erosion-mapping operations compare to the 
safety risks of [a normal piloted aircraft]‡ performing the same mission? 
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6. How strongly do you agree with the following statement? 
The use of [TERM] for erosion management is safe. 
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‡ For the control survey of manned aircraft the bracketed text was replaced with a drone aircraft. 
